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(57) Abstraet: In data analysis for determining a correlation model 
among a condition of a living body and the expression doses of 
plural genes and/or the amount of an intracellular substance, an 
explaining variable contained in the data is selected in a data mass 
wherein the condition of the living body or a change in the living body 
probabilistically occurring with the passage of time is regarded as a target 
variable while the expression doses of plural genes and/or the amount 
of an intracellular substance are regarded as explaining variables. Then 
the cross verification of a correlation model containing the thus selected 
explaining variable and target variable is calculated and the results are 
evaluated. The selection of the explaining variable, the calculation of 
cross verification and the evaluation of the results are repeated until 
the cross verification is not improved any more to thereby determine a 
partial least squares method model. Thus, an effective data processing 
method for multivariable gene expression data is provided. 
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bW£(s2 2o) u&wir&m&\att<Dmw&%t*^~tz> (S2i6~ 

S 2 24) 0 *<D£5ft&WkT^$ZfcKti&-&ft< : kZ (S126TNO) * 
plttBtt&Sfc&sftfrU p2~p20»4RMaE*Sr**>i-- (fc;/S! UK 1 T?tt, 

io i 4, s 2 1 4 ^ ta&fts , mmmwc^t>-r i f* P 2o^^p2*-e^«^a 

£ r. £ i: bfco CVfHMS tttrr -ef»S!ia^ i fH?P (PRESS) -SrSUS bfc„ 
NPftOtfc!)> PRESS=oo (CV 0 =-oo)t?fcS o 

si ■ i o^aco-y-v^/vco^— # 

K pi p2 p3 p4 p5 p6 p7 p8 p9 plO pll pl2 pl3 pl4 pl5 

1 0. 713 0. 105 0. 782 0. 425 0. 164 0. 023 0. 696 0. 543 0. 333 0. 691 0. 336 0. 668 0. 017 0. 061 0. 5 

2 0.133 0.009 0.071 0.002 0.793 0.872 0.092 0.391 0.63 0.241 0.517 0.369 0.166 0.841 0.1 

3 0. 545 0.193 0.765 0.334 0.109 0.538 0.578 0.652 0.38 0.501 0.729 0.91 0.865 0.389 0.8 

4 0. 752 0. 915 0. 472 0. 999 0. 798 0. 363 0. 622 0. 487 0. 353 0. 967 0. 778 0. 484 0. 517 0. 982 0. 0 

5 0.9 0.407 0.534 0.816 0.806 0.42 0.572 0.957 0.12 0.696 0.833 0.051 0.377 0; 849 0.4 

6 0.455 0.587 0.721 0.53 0.252 0.434 0.882 0.486 0.741 0,243 0,893 0.947 0.462 0.952 0.2 

7 0. 427 0. 652 0. 515 0. 426 0. 764 0. 692 0. 695 0. 595 0. 551 0. 606 0. 416 0. 163 0. 316 0. 718 0. 6 

8 0.042 0.902 0.274 0,899 0.402 0.469 0.668 0.945 0.746 0.912 0.97 0.515 0.368 0.514 0.4 

9 0.935 0.276 0.936 0.101 0.54 0.366 0.899 0.71 0.924 0.792 0.486 0.329 0. 501 0.076 0.6 
10 0.54 0.021 0.505 0.224 0.724 0.431 0.071 0.968 0.482 0.322 0.773 0.543 0.353 0.107 0.9 



15 
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0 OO - 

1 a&fiO p20 0-111 p20 

2 iliU pl8 0. 090 pl8 ft p20 

3 iiAfl pl6 0. 073 pl6 ft pl8 & p20 

4 ii^B plO 0. 073 plO & pl6 & pl8 ft p20 

5 iiAB p6 0. 062 p6 & plO & pl6 & pl8 & p20 

6 iiAU p3 0. 060 p3 & p6 ft plO ft pl6 ft pl8 ft p20 

7 jIAP pl2 0. 055 p3 ft p6 ft plO ft pl2 & pl6 ft pl8 ft p20 

8 BfeH- p20 0. 053 p3 ft p6 ft plO ft pl2 ft pl6 ft 

9 g&^k plO 0. 050 p3 ft p6 ft pl2 ft pl6 ft pl8 

10 fflia pl3 0. 048 p3 ft p6 ft pl2 ft pl3 ft pl6 ft pl5 



9 *IO. p20£rtfcBJ?^#:£ 1 s PRESS=0. llli:^ t) . ^a^t^Jt 

-<T&#£;fr3<£>T\ ra»p20<^ai^P?r^j!i-r6o &K:> ^ P 19^Bx.T 
pl9 £ p20<D 2 o %mWMW(. t-rZb, PRESS=0. 129 1 ft V) Qfc#£r t> b £ ft V ^ 
T\ pl9tej§*HLftV\, tfc^ mPSg^pl8^rAPx.6^PRESS=0.090<bftl9; Qfc# 
-f-5©T\pl8£jiJnU pi8i:p20^^^#:^-rSo OTP=HI^2^-t-J:5 

tibbXhZo )^»P20~ P 2<7) 1 m g tfVi— :/£ri^T LfcNMTC\ t&MM* 
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P 3 N p6, plO, pl6, pl8fe±t;p20i^^ PRESS=0. 60 1 &5 0 2 HI g (0)V~"fX 

ttu ttwaa(fcpi2*«jiJp$^ press=o.55£&5 0 sieig^^^-efiiiJn^J;^ 
gfef|j6Sft< N t>^*"f S 1 1 4~S 1 2 6 ©5iJp«Ha*rJ*T U S21 4^3 0 

^ 3 ra s io (Dy-i/zfMtt^x^ & 2 7 -e^i-^Pt^ ^s^jSAz/c^f^; 

^/^mt -viz -tv h^m<D^n^tifc&\,^x, *hm*£ 

^3 ^2<D©Pg7-e^S^^: 



# 




IHMt 


mm 




mm 


1 


0.713 


0.757 


-0. 044 


0.693 


0. 020 


2 


0. 133 


-0. 056 


0. 189 


-0. 051 


0. 184 


3 


0.545 


0.497 


0.048 


0. 480 


0. 065 


4 


0.752 


0. 646 


0. 106 


0.495 


0. 257 


5 


0.900 


0.687 


0, 214 


0. 557 


0. 343 


6 


0.455 


0.489 


-0. 034 


0. 512 


-0. 057 


7 


0.427 


0.624 


-0. 198 


0. 672 


-0.245 


8 


0. 042 


0.349 


-0.307 


0.517 


-0. 475 


9 


0.935 


0. 865 


0.070 


0. 782 


0. 153 


10 


0. 154 


0. 197 


-0.044 


0. 285 


-0. 132 



0. 093 0. 024 0. 055 



R 2 =0. 744 



Q 2 =0.407 
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< N ^7^S2 14~S 2 2 6^7t5^ ^f^S2 2 7©|ISfia5 

^5— a^s^s 1 1 2^19, ^s^s 1 1 4~s i 2 ess^t**^*:/ 

S214-S226 T1i»^<^ofc©lriiUT, Ufc„ ^ 0 

VXmiZfrfzMWW&te. P3. p6. pl2 N pl3 N P 16*3it>*pl8(D5#l-Cfc«9> 
PRESS=0. 048 £ fco fc„ ^Jffltt* 4 © i: *5 9 S> «o 

* 4 ft N ^2 O^Pt lOt t?«Kffias 5i AyfcB^Wg&^ft'h £ ^ifc© 7^fyb 



# 




tt-JMt 


mm 


IrJSMii. 


mm 


1 


0.713 


0. 771 


-0. 058 


0. 663 


0. 050 


2 


0. 133 


-0. 013 


0. 146 


0. 041 


0. 092 


3 


0.545 


0.610 


-0. 065 


0.595 


-0. 050 


4 


0.752 


0.524 


0. 228 


0. 380 


0. 372 


5 


0. 900 


0. 696 


0.205 


0. 543 


0. 357 


6 


0.455 


0. 591 


-0. 137 


0. 623 


-0. 168 


7 


0.427 


0. 638 


-0. 211 


0.696 


-0. 269 


8 


0.042 


0. 189 


-0. 147 


0.268 


- 0. 226 


9 


0. 935 


0. 841 


0. 094 


0. 756 


0. 179 


10 


0. 154 


0.209 


-0. 055 


0. 294 


- 0. 140 



0. 093 0. 022 0. 048 



1^=0.765 



Q 2 =0.482 
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P 2©^T«rttW3E»i:bT*Rfflbfe*a'lJ:W:x *5^^TJ:5^> PRESS=0. 124 

t^ofc, i-fc*>*N :/ • • 7tr hmmz* (0.093) 



^ 5 ©»W3E*S:i*Jl Lfc^o&gl^m 



# 


mmm 




mm 




mm 


1 


0.713 


0. 712 


0. 001 


0. 527 


0. 186 


2 


0. 133 


-0. 073 


0. 206 


0. 222 


-0. 090 


3 


0. 545 


0.561 


-0. 016 


0. 538 


0. 007 


4 


0. 752 


0. 656 


0.096 


0. 351 


0. 402 


5 


0. 900 


0.691 


0.209 


0. 432 


0.469 


6 


0.455 


0.519 


-0. 064 


0. 562 


-0. 107 


7 


0.427 


0.583 


-0. 156 


0. 629 


-0. 203 


8 


0. 042 


0.430 


-0. 388 


0. 724 


-0. 682 


9 


0. 935 


0.794 


0. 140 


0. 480 


0. 454 


10 


0. 154 


0. 182 


-0. 029 


0. 457 


-0. 303 




0. 093 




0. 029 




0.124 



R 2 =0.684 Q 2 =-0.330 



k £ o xin h mfe £ & t> <v * v \ 
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P. 0. Brown f ) C)$-A'< t -v ; (http://llmpp.nih.gov/lymphoma/) j:^A# > 

ffiU KWaSKi-ttl 8432.*J(tf3>b©5*^ 2 8 7 s — 9 fc&V^TchU ch2£ 
t)}C]EC5tt45 1 2 8 3 2X7$y h <mog (chl/ch2) ^SrSUB bfc 0 

wmm&^&^xnftMc'i^mm (pls) ©-t^i^^srt*^^. 12832 
MteWic (q 2 > 0 . 5 ) Kirifc b 4^0 fc D y — ^ • !7 v • t ? b ^mmm. 

5 (S112). mk (m#g) (PlfclTOifc/^bStfU (l#g) <Z>«&^ 

(n#s) <D^zf)vfrhmn d#g) ^^^/v^^^bfc) &m 
frb±mmykm7mft%mm-r (sn 4~s 1 2 6) „ (m# 

g) (OmPJ^W^ftlD (1#S) 0^^*T^^§^TV^5fiPJ^^ 
y— :/ . • T# b&S {rrt"bti (n#g) (D^^J^bM^.^^^ 

g) (^m^^W^-hfB^WJ^^^^^ (S214-S226) „ ^<D 
jjg^ ^^T 2 /^ (R 2 =0.988, Q 2 =0.895, NP=342) £r#fc„ HI 9 te, 
^<D^— ^^oV^TOft/^i^^^"ro H)9^*5V^T, X>\M (fit) fc£ 
fllM^^y*-^ (20 A) H^l (cv) i£ N ^LbK:oV^<E>E£§l1£i£j& 
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i©f-^^t. (test) ^^b^-a-^X— ^ (8 A) STTicf. 

* 1 / 8 ft^^aii-* tOT?*>ofc. 

:/£r/BV^T#fcx— ^-Cfcofco b^U r^T*— *fi¥#rtts DNAfy^ffl 

<z>t*-* ^uTi>^-efe5 5 t n&B^mmzfoz ^txh% 0 
&T<DmMm2~7 xn. ^m^mm^m^xmrn^t^p^mm^mm 

hwj 2 : & mmn&mm&m&^m. vr^mmm t mp^- 

Rosenwaldb^Web_h (http://llmpp. nih. gov/DLBCL/) T^M LTV^3 2 4 0 
^©DLBCL (ttt£ MfcfcSNM&SLB V l"<m> Wf-^t y b 

% 2#so fcJfeSfc 05*^^7 3 9 9**K$/ M-oVvriog(% 1/% 2)&fi-#b 
"CKWaSR i bfc 0 *^WJT'f*^ii^J l i: lift *> ^ £#n#f?9 £ LTMIOT] t) 
^i:^t:0#P^^^^l^U•rV^S^i:S:#itbT^7 B 7>' • (Kaplan- 
Meier) ^^«t6^*^rjifflbT*^^^W^^»^(P KU )Sr*«)> »S> 

* b^m(log(P KM /i-P KM )) \^tM*nmmt Lfc. • WirHfeteJ: 

o"Cfrfcv\ pressxi.02 n p #/h£<fc5.fc5^9*-*&«*#te^U 
T»^ft/hi»tSfe*7*^Sr#fe„ ^^SE^^ (CV=-PRESS) <Dftfc>»> 
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xi.02 N p %aW?UX»^*/hiSI*fe*5*^«r»/t. i^T-PRESStey-:/- 17 
Hfr-TS - i: £ 9 . TIB© l 9fl©fce^©#3W*RWMfci: LTWtSiUft. 

~ ^fdata ID^Webx— ^5ntrOID##^i- 0 *fcACCESSION^GenBank(DT^ 
TV^J&jS^ (Unknown) fcV^ESTT?*)*), f^XIB«CD^l- ^oTA^i - ^ - 



ACCESSION data ID 
U03398 #(27876) 

M65066 #(27394) 

#(27104) 
AK001546# (25048) 

#(31372) 
U15085 #(28178) 

BC003536# (24983) 
— #(16113) 
M23452 #(16822) 
#(24433) 
X00437 # (27480) 
U12979 #(24377) 

X52479 #(17773) 



comment 

tumor necrosis factor (ligand) 

superfamily, member 9 
protein kinase, cAMP-dependent, 

regulatory, type I, beta 
(Unknown) 

Homo sapiens cDNA FLJ10684 fis, clone 

NT2RP3000220 
(Unknown) 

major histocompatibility complex, 

class II, DM beta 
hypothetical protein MGC10796 
(Unknown) 

small inducible cytokine A3 
(Unknown) 

T cell receptor beta locus 
activated RNA polymerase II 

transcription cofactor 4 
protein kinase C, alpha 
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H96306 #(16578) bone marrow stromal cell antigen 1 

U70426 #(19255) regulator of G-protein signaling 16 

AA830781# (33358) EST 

AA804793# (25022) EST 

H57330 #(26383) EST 

S69790 #(27184) WAS protein family, member 3 



Ztlb<tt&¥<D&&&$m$3k<0&Mk IsXitW^— F (hazard) $j$r«£rf* 

f^<D^faliZ'7nlf7J*/*yfr~-*? J MP (JMP Sales SAS Campus Drive Cary, 
NC 27513 USA)£J1^-Cm£ofc 0 ^WJB&£3P£ LTP^O. 05&8UB Ut^gfc^ 

K^^t^HfCo rrT'Genbank (i?— >-^^^) <£>T^i?iX3 ^#-5§-&1^U 
data ID^^^^S^ #it£H^log(% l/%2Mrefc^ *fdP^tf 

(hazard) ^#V^S £\ JEtffilRl^l? V\ 

hazard = 0.370 #(27104) +0.589 AK001546 -0.366 #(31372) -0.276 U15085 
-0.307 #(16113) +0.409 M23452 -0.350 #(24433) -0.297 X00437 
+0. 321 U12979 -0. 585 X52479 -0. 457 U70426 +0. 561 AA830781 
-0. 430 H57330 +0. 433 S69790 
P<0. 0001 

Rosenwald h *&m<OV(M'^? — KflMff&fffc o"C, 5t(17 atte^F") <£> 
^HfttaiSraSbTV^S. 0101^ ^HJfeM"e#e>nfc^1f— (Hazard, 
0* Hazard (pis (14)) fcj^Ufc) £ Rosenwald £> O^l^tlK^ £^8$ 
r^^P^-C^TV^S^^ritlfebfCo Rosenwald 5 i$<ZV* 7;* — *£rl^R#fcffl 
V^cifc#iJ^1f — K^-CttProlif iration^^ ^ — * #$P>0. 05-CiH3H-Bjfc^S:"Cfc 

— Kffi&ifcifcOfc&l^^Lf:: (Ell 3 Hazard (Rosenwald/4para) £^bfc) 0 ^ 
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I^StoTPJ e-T**>S„ BP^f*- K4ftttfe#l*M»cojxTltt LT*5 «5 N fc 

^jvmb&mz.ffim<z>hz> -b<Dx%> 5. 

hazard = -0. 426 U15085 +0. 350 M23452 -0. 521 X52479 
-0. 450 U70426 -0. 586 H57330 +0. 476 S69790 

t vtzzfx2 y h Hioi mm\z. mn \z&^x, mzttftt: ufcA* 

Sorle #*Web_h (http : //genome- 
www. Stanford. edu/breast_cacer/mopo_clinical/) X<£M LTV^5?USlM§'<£ ) '7 :r 
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aggci: UTtt. f*-^^aa©fc53t^«rl^V>fc6 8 9 1 #<£>L0G_RAT2NJ1EAN 
otfcS, ^g^liE^i^i:^^NP<DKmPRESSXLl3 N p tfS/h£<ft5«fc 
4»o^^tftH^iBlcv«r-PRESSXi. 13 N p kmfr&Z-X. ®M%mft~tZ>^t\- 

ACCESSION comment 

AA406242 (guanosine monophosphate reductase) 
AA598572 (spleen tyrosine kinase) 

H73335 (Homo sapiens mRNA full length insert cDNA clone EUROIMAGE 
980547) 

W84753 (Homo sapiens cDNA FLJ13510 fis, clone PLACE1005146) 

AA703058 (myeloperoxidase) 

N71160 (cytochrome c oxidase subunit Vib) 

AA453345 (a protein tyrosine kinase) 

AA054669 (Homo sapiens, clone IMAGE: 36 117 19, mRNA, partial cds) 
N32820 (ESTs, Weakly similar to ALU1_HUMAN ALU SUBFAMILY J SEQUENCE 

CONTAMINATION WARNING ENTRY [H. sapiens]) 
R05667 . (suppressor of potassium transport defect 3) 

te^<7>LOG_PJVT2NJflEAN-C& So 

hazard = -0. 821 AA406242 +1. 556 AA598572 -1. 074 H7335 +1. 418 W84753 
-1. 290 AA703058 +2. 182 N71160 +0. 828 AA453345 
P<0. 0001 ^WH(D?<0. 05 
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hazard = 1. 453 AA598572 -1. 473 AA703058 +1. 071 AA453345 

-h£bT/BWfc. l«©*-*|«:BWaafci:>-C. PRESSXl.lo" p 

/hS*8r&?Vi'«:#;/fc. 
ACCESSION comment 
AA434397 integrin, beta 5 
T83209 ESTs 
N53427 KIAA1628 protein 

N29639 cytidine monophosphate-N-acetylneuraminic acid 

hydroxylase 

AA485739 major histocompatibility complex, class II, 
DR beta 5 

AA425861 enoyl Coenzyme A hydratase 1, peroxisomal 

H84871 Ste-20 related kinase 

T64312 prostate cancer overexpressed gene 1 

T59518 solute carrier family 2, (facilitated glucose 
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transporter) member 8 
AA406231 KIAA0381 protein 
AA037488 prolactin 

OLS = -0. 215 AA434397 +0. 227 T83209 -0. 209 N53427 +0. 139 N29639 

+0. 165 AA485739 +0. 133 AA425861 -0. 084 H84871 -0. 193 T64312 
+0. 237 T59518 +0. 176 AA037488 -0. 278 
R 2 =0. 84797, WJjEflW 97. 5% 

me 



Accession No. 


3 value 




AA434397 


0.0334 


0.090273 


T83209 


0.0601 


0.066005 


N53427 


0.0004 


0.268678 


N29639 


0.0552 


0.069483 


AA485739 


0.0421 


0.080733 ! 


AA425861 


0.0861 


0.05122 


H84871 


0.087566 


0.087566 


T64312 


0.0004 


0.263207 


T59518 


0.0066 


0.157196 


AA037488 


0.0031 


0.187627 



lit te&M £ tefc k ft v ^ (P>0. 05) 7 * 
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-e^fc ?L^<Dffl^pTtgi4«r^M-r5-^(i> Q0L£#ltbfc?^i«£::£iib 

fH&*-J:5 4 0 + 2 4^^?L^S#^W^^S!JWf- 

DNAfy^O^'f/A(4 0£) t ^^B(2H) 3 4 4 85t^ 

^^oTf^&tsWco PRESS X 1. 17 N p < ft 3 £ 9 p< «r3K 

-etmt**LS.AL s-fifc&so. 5 <fc D^:#v^tS»(Z>^:BW435S^eE-t-5 0 

ALS = 0. 31 HI 1482 -0. 29 T64312 -0. 32 AA045340 +0. 01 
R 2 = 0. 65, eps = 0. 13, WHEW* 90. 0% 

Tm<Dm7Kfrz>£*>K, HH482 ftiiiittttttft^ < . m<Dm.mtm 
n# m v x$]#>xmw.x ^ ^ ^ ~- * -c &> 5 „ mst± s ±&&m 

v^^-r^BOJ&^Sr^Mb^^fcSo *WJ^^=8i.8%, #m^= 

53.8%i:ft9 N % 2 =3.233(5%<P<10%) > «JWJiE^=66. 7%, irV^^ffftK 

36S WEi-S £ Stoh** « bi\ ^ ^A-CW* bfc^/t- 
-C* ~f& (D^MfcfcWim l o «eJLT-c^5b bfc r. £ ttli&tttt *L5*tJ&-?*> 

So 

£fc, pressxi.12 n p aM^<feSJ:5te»A/E^fcW^ aTolfi^© 

H11482, T64312 N R99749, T65211. AA427625, AA455506 



10 
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ALS = 0.53 H11482 -0.31 T64312 -0.33 R99749 -0.26 AA455506 +0.10 
R 2 = 1. 00, eps = 0. 10, «JiBW 100. 0% 





R 


Nmis (/40) 


H22482 


0. 361 


14 


T64312 


0. 607 


8 


AA045340 


0. 572 


9 


T64312 & AA045340 


0.716 


6 


HI 1482 & T64312 & AA045340 


0. 804 


4 



?4°7B(D24 &%<D^W\ 



mmm 




mm 






7 


+ 




2 




+ 


6 


+ 




9 
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LORA = 7. 92 H11482 -5. 69 T64312 -6. 41 AA045340 -9. 73 

R 2 = 0.63, x2 = 35.00 (P<0.0001), WHEtf* 90.0% 
*3a-e*«> feHS L O R Af^EO«^fcttS»C^!iW5. 

10 IDA = 2.45 HI 1482 -2.35 T64312 -2.56 AA045340 -4.03 

WJjEflf** 5 80.0% 

15 ^7 £|R)C&-ftofc 0 

25 K««f ^ «t § 4 0 ^ mimm^nmmmm^ 

#gr?3ft fcfc n^MIrl tf>» t UT, PRESS x 1. 15" p #/h § < ft 5 <fc 5 
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hazard = 1. 122 AA448641 -1. 781 R78516 -1.434 R05934 +2. 165 W84753 

-1. 923 AA629838 +2. 665 H08581 +1. 875 AA045730 +1. 269 AI250654 
P<0. 0001 

hazard = 1. 559 W84753 +2. 265 H08581 +1. 473 AA045730 +1. 237 AI250654 

HtfeM8: GenbankT^-fey S'a :^#-J§H11482 x T64312, M045340«r£tP?US 
Hfc^SW ^VAtlgt^nf^-^J (ISBN4-89706-932-7 C3047) 

P 34-38ia«fe^MiiL^s *mcm. w;u*u #*jbu n^mh^m^ 

2p CTD N A^ y :/©fft* i: iftJ^&fTft o fc„ GenbankT nrVa 
H11482 N T64312 N AA045340O c DN A%fflV^fc D 

7>n —^©^p c Rlll^x^ y — /KfbafcWai, Cat#057-00456) 
2»g/ nlb?£Z>£ 5t-DDW-epili-5o — hnir/Un— ^(GibcoBRL 
Cat#41051-012) 4mg/ml<S>DMS O^^r^fl^B^. £ < P £ -frT 1 0 0°CT* 
5^f«14£ff&v\ 7K_h-T?^-rs 0 &V>-C?^mfcMU DNA**Ks/*— 
SPBI02000(B3^y7 bxy^TP yjn&m^X*A*$i?'( ^ K*7^ 
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